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ABSTRACT 



This study examined elementary teachers ' perceptions about 
their preparation for efficient, effective implementation of technology, the 
adaptability of technology to teaching style, and the effect on students of 
their technology use, investigating whether there was a correlation between 
those three variables. This work also examined the effects of the grade level 
in which the teacher taught on all three variables. Data came from a survey 
given to elementary teachers in a school that had recently introduced 
technology-based learning into a traditional school setting. The survey 
included 47 questions with a four-point response scale. The data were 
analyzed using descriptive statistics, correlation analysis, and one-way 
analysis of variance. Results indicated that teachers felt strongly that they 
had been efficiently and effectively prepared for implementing technology, 
that technology was adaptable to their teaching styles, and that the use of 
technology positively affected students. There was a positive correlation 
between the variables "preparation for technology" and "effect on students" 

-arid technology" and "adaptability of technology to teaching 

style." Teachers were still at the developmental stage in implementation. The 
grade level in which teachers taught had no effect on the three variables. 
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Abstract 



The study examined the perceptions of teachers as to their preparation for 
the efficient and effective implementation of technology, the adaptability of 
technology to teaching style, and the effect on the students of their use of 
technology. It attempted to determine if there was a correlation between 
preparation for implementation, adaptability of technology to teaching styles, and 
the effect on the students of their use of technology. In addition, the study looked 
at the effects of the division in which the teacher taught on all three variables. 

Data for the study were obtained from a survey given to elementary 
teachers in a school that had recently introduced technology-based learning into a 
traditional school setting. The data were analyzed using descriptive statistics, 
correlation analysis, and a one way analysis of variance. 

The results showed that the teachers felt strongly: that they had been 
efficiently and effectively prepared for the implementation of technology; that 
technology was adaptable to their teaching styles; and that the use of technology 
had a positive effect on the students. Moreover, the results showed that there was 
a positive correlation between the variables preparation for technology and the 
effect on students and preparation for technology and the adaptability of 
technology to teaching style. Finally, the results showed that the division in 
which the teacher taught had no effect on the three variables. 
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Introduction 

The expansion of technology permeates all aspects of our society today. 
Educators realize that technologically advanced education is not only here to stay, 
but that teachers are primarily responsible for preparing students to meet the 
challenges in a technological workplace. Teachers must first feel comfortable 
with technology. It is incumbent upon teachers to realize that technology will not 
replace them, but that their roles need to be redefined. In order to understand the 
key to success in the implementation of technology, one must look at the 
evolution of the implementation process, the necessary ingredients for getting it 
off to a successful start and what is needed to keep the process growing and 
maturing. 

In 1991, the study school was converted from a school which offered a 
traditional program to a school with technology integrated from Junior 
Kindergarten to Grade 8. At that time the staff of the school was comprised of 
many veteran teachers. The teachers on staff were given the option to stay if they 
were accepting of the change. Those who were not accepting of the change were 
replaced by staff members from other schools who wished the opportunity to 
become involved in a technology-based school. 

The present study seeks to ascertain whether or not teachers felt they were 
adequately prepared to make the change to teach effectively in the new 
environment. A second research question is used to investigate whether or not the 
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change has affected their teaching style. The study also seeks to determine if 
there is any advice that can be derived from this study to facilitate similar changes 
in other schools converting to a new technology base. 

Literature Review 

Most teachers rely on textbooks and lecturing as their main teaching tools. 
Technological advancements such as television, films, and programmed learning 
materials are available but are not used on a consistent basis. Even in the early 
80's, it was acknowledged that one of the keys to persuading teachers to use 
technology was an extensive program of in-service and professional development. 
Lidtke (1981) said that acceptance of technology only occurs when the teacher 
feels that the technology is effective with students. A second finding of the 
Lidtke study was that teachers needed adequate training to effectively and 
efficiently use the technology and that the technology had to fit the teaching style 
of the teacher. 

Gjelton (1985) reported the results of a study completed in a small rural 
area in California which had, in a span of five years, fully implemented computers 
into its program. The principal, who had been the initiator and champion of the 
change, retired from the board. Levin (1984) pointed out that the teachers in the 
school were sufficiently convinced about the merits of using computers. She 
cautioned that this might not be enough to ensure successful implementation since 
the replacement principal had no computer background and no interest in learning 
about computers. The teachers were the key to the success of the project, but it 
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was questionable whether or not this project could be generalized for other rural 
schools because of the unique combination of people it involved. 

Olson and Eaton (1986) presented case studies of microcomputers in the 
classroom in Toronto. Research on technology evolved from looking only at 
change to looking at the teacher and program delivery. Olson and Eaton found 
that teachers had integrated computers into familiar teaching routines. Because 
of their concern to cover the traditional curriculum in an effective way, teachers 
did not risk any radically different methods in teaching styles. 

Teachers who have already adopted a style that was consistent with 
incorporating reforms found computers to be a support. Most teachers made 
developmental changes - teaching with the same goals but using different methods 
or materials; some made transitional changes - setting new goals and 
implementing activities to teach them; and even fewer made transformational 
changes - systemic or structural changes (LaFrenz & Friedman, 1989). 

Steams (1991) contended that if faculty members were given access to 
technologies, knowledge of how to use them, and the power to use and develop 
their own tools to meet instructional objectives, the results would be school-wide 
integration of technology into the curriculum. Teachers' perceptions of whether or 
not they have been adequately prepared for the technology have much to do with 
whether or not they at least reach the developmental stage of computer use; that 
is, teaching with the same goals but using different methods or materials. 

Teachers only move on to make transitional and then transformational changes if 
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they can see that their implementation of technology is having a positive effect on 
their students. Teachers who received what they considered to be good training 
and on-going professional development support, and who perceived that 
technology had a positive effect on their students, were likely to continue to 
integrate technology into their programs (Spina, 1988; Kell, 1990). 

Statement of Research Questions 

The following research questions were developed from previous study: 

1 . Do the teachers at the study school perceive that they are 
adequately trained to efficiently and effectively use technology in 
the school? 

2. Are the teachers satisfied that the technology fits their style of 
teaching ? 

3. Do the teachers of the study school feel that the use of technology 
has a positive effect on their students? 

4. Is there any correlation between preparation for implementation of 
technology, the adaptability of technology to teaching style, and 
the perceived effect of technology on the students? 

5. Does the division (primary, junior, intermediate) in which the 
teacher teaches have an effect on the preparation for efficient and 
effective implementation of technology, on the adaptability of 
technology to teaching style, and on the perceived effect of the use 
of technology by students? 
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This study was conducted in conjunction with a research project 
sanctioned by the Ministry of Education. The study school was a traditional 
school that has been converted to a technology-based school under the supervision 
of the Ministry of Education. The school was located in Southwestern Ontario. 
The project was a quantitative study which consisted of one survey which was 
completed over a period of three days. 

Definition of Terms 

For the purposes of this research, technology included: computers; laser 
disks; videography; lego; robotics; and hands-on materials such as techno and 
temsi. Teachers were defined as all classroom teachers from Junior Kindergarten 
to Grade Eight, Special Education teachers, and French language teachers. 

Type of Instrument 

The instrument contained a forty-seven item questionnaire with a four- 
point response scale. A four-point scale was used to force teachers with low 
intensity opinions to express that opinion, either positively or negatively. The 
questionnaire was divided into three main parts: preparation for technology; effect 
on teaching styles; and effect on students. Each item completed a sentence which 
began with "I think..." and this phrase must be inserted at the beginning of each 
item. The teachers responded using a four point scale: strongly agree, agree, 
disagree, strongly disagree. 

The study included 20 regular classroom teachers from Junior 
Kindergarten to Grade 8, 3 French teachers who covered all the grades 
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mentioned, and 3 Special Education Teachers. Twenty-five out of 26 staff 
members responded. Prior to the collection of data, permission was obtained 
from the Ministry of Education, the School Board, and the Principal. The 
questionnaires were distributed and collected three days following their 
distribution. 

Variables 

Four input variables were retained in this study. One was the teacher and 
the other three were preparation for the implementation of technology, 
adaptability of technology to teaching style, and the perceived effect of 
technology on students. 

The output variables were attitudinal: the first being the teacher's 
perception as to whether or not he or she was adequately prepared for technology; 
the second being whether or not the teacher felt that technology was adaptable to 
his or her teaching style; and the third being whether or not the teacher perceives 
that technology has a positive effect on the students. 

Statistical Treatment 

Descriptive statistics were used to determine if teachers felt adequately 
prepared for technology, if technology was adaptable their teaching style and if 
technology had a positive effect on the students. Mean scores were calculated for 
each part of the survey as well as the overall survey. Standard deviations were 
used to verify whether or not the scores overlapped between positive and negative 
responses. A mean score of less than 2.5 indicated support for the hypotheses 
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since there was no allowance for an inapplicable or no opinion score on the 
survey. 

To determine if there was a correlation among the three variables, 
preparation for effective and efficient implementation of technology, adaptability 
of technology to teaching style, and the perceived effect of technology on the 
students, the Pearson product-moment correlation coefficient was used. 

A one-way analysis of variance (ANOVA) was used to determine if the 
division in which the teacher teaches had any effect on the preparation for 
technology, the adaptability of technology to teaching style, and the effect of 
technology on the students. F-scores were used and if the probabilities were 0.05 
or less, the results were considered significant. 

Analysis of Data 

Analysis of the data is presented according to the five questions under 
investigation in the study. Data analysis was conducted using Statistical Package 
for Social Sciences (SPSS/PC+). The program allows researchers to complete 
analysis of data from descriptive statistics to multiple-regression techniques. 

Three types of analyses were chosen - descriptive statistics to analyze 
survey results in relation to questions 1, 2, and 3 of the study; a correlation 
analysis to address question 4 of the study; and a one-way analysis of variance 
(ANOVA) to analyze the survey results in relation to question 5 of the study. 

The survey was designed such that a low score response (1 or 2) indicated 
agreement with the survey statement while a high score response (3 or 4) 
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indicated disagreement with the survey statement. All items on the survey were 
presented in the positive. Any score less than 2.5 indicated agreement with the 
statement made while a score in excess of 2.5 indicated disagreement with the 
statement made. The mean scores from Part A, Part B, and Part C of the survey 
were calculated for each teacher and an overall mean score was tabulated for the 
entire group. 

The first question in the study explored whether or not the teachers felt 
adequately prepared for technology. The first hypothesis stated that teachers felt 
they had been adequately trained to efficiently and effectively use the technology 
in the school. Part A of the survey contained 15 items that addressed the 
question. No attempt was made to differentiate the reasons for a positive or 
negative attitude based on the types of questions contained in Part A. Therefore, 
it was sufficient to consider only the mean scores fof each teacher for Part A, and 
then calculate the overall mean score of the 25 teachers for Part A. 

Table 4.1 outlines the mean score, standard deviation (Std Dev), 
minimum score (Min), maximum score (Max), and the number of teachers in the 
survey (N Obs) for Part A of the survey. 

Table 4. 1 

Descriptiv.e^StatisticsforVariablesUsedintheSurvey 



Variable 


Mean 


S_td._Qev 


Min 


Max 


Qhs 


Preparation 


1.94 


.32 


1.1 


2.5 


25 


Style 


1.76 


.36 


1.1 


2.3 


25 


Effect 


1.64 


.39 


1.1 


2.6 


25 
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The overall mean score of 1 .94 for the population of 25 teachers indicated strong 
positive agreement that the teachers felt they were adequately prepared for 
technology. If one considers one standard deviation, the variance of scores from 
1.62 to 2.26 suggested that approximately 68 % of the teachers were well within 
the boundary of 2.5 for agreement with preparation for technology. Thus it can be 
stated that teachers felt adequately trained to efficiently and effectively use the 
technology in the school. 

The second question posed was whether or not the technology fits the 
teaching style of the teacher. Part B of the survey contained 1 2 items which dealt 
with technology and teaching styles. Mean scores were calculated and then an 
overall mean for the population of 25 teachers was determined for Part B. The 
results were summarized in Table 4. 1 in the same form as for Part A of the survey. 
The overall mean score of 1 .76 for the population of 25 teachers indicated a 
strong positive agreement that teachers felt technology fits their teaching style. 

The variance of scores within one standard deviation of the mean ranged from 
1 .40 to 2. 12 and indicated that approximately 68 % of the teachers were within the 
limit of 2.5 for agreement that technology fits their teaching style. 

The third question posed was whether or not the teachers felt that the use 
of technology had a positive effect on their students. Part C of the survey 
consisted of 16 items which addressed the question. Mean scores for each teacher 
were calculated as was an overall mean for the 25 teachers for Part C. The results 
are summarized in Table 4. 1 in the same form as for Part A and B. An overall 
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mean score of 1 .645 indicated strong agreement that the teachers felt that 
technology had a positive effect on the students. The variance of scoreswithin one 
standard deviation from 1.35 to 2.03 suggested that approximately 68 % of the 
teachers were within the boundary of 2.5 for agreement that technology has had a 
positive effect on the students. 

The fourth question posed was whether or not there was a relationship 
between the three input variables: preparation for effective and efficient 
implementation of technology, adaptability to teaching style, and effect on 
students. The Pearson product-moment coefficient was used to investigate this 
question. The results are summarized in Table 4.2. 

Table 4.2 

CorrelationsToiLYariables in Study 

PREPARATION STYLE EFFECT 
PREPARATION 1.0000 .6869 .4433 

STYLE .6869 1.0000 .4760 

EFFECT .4433 .4760 1.0000 

The use of the Pearson product-moment coefficient provided two things: a 
measure of strength of this relationship and an indication of the direction of that 
strength. Since the Pearson coefficient of 0.6869 for the first two variables was 
positive, it indicated that there was a positive relationship between the first two 
variables, preparation and style. In terms of strength, the closer the numerical 
value of the coefficient to one, the greater the correlation between the variables. 
Thus, there was a strong correlation between preparation and style. The second 



pair of variables was preparation and the effect on the students. The correlation 
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coefficient was 0.4433 as indicated in Table 4.2.. Because it was a positive result, 
it indicated a positive relationship between preparation and the effect on the 
students, but because it was not above 0.5000, it could be considered a strong 
correlation. The third pair of variables considered were style and the effect on 
the students. The result, as shown in Table 4.2, was a correlation coefficient of 
0.4760. This also indicated a positive, but weak, correlation. As indicated by 
the Pearson product-moment correlation coefficient results, the three variables 
were positively correlated. 

The fifth question posed was whether or not teachers in different divisions 
varied in their responses on preparation for technology, adaptability of 
technology to teaching style, and the effect on the students. In the survey, the 
breakdown of the number of teachers by division is given in Table 4.3. 

Table 4.3 

NumberoLTeachersbyJiivision 

Primary (Jr. K.P. to Gr. 3) 10 

Junior (4 to 6) 5 

Intermediate (7 and 8) 4 

A one-way analysis of variance was used to investigate the relationships 
among the three populations ( primary, junior, and intermediate divisions). An F 
distribution was used because the mean scores were divided into categories 
(divisions) and then compared with one another. 

The F-score for preparation for technology by division was 0.7607, the F- 
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score for adaptability of teaching style by division is 0.9162, and the F-score for 
effect on students by division is 0.4249. In each case, at the 0.05 confidence 
level, the F-scores indicated that there was no significant variance on the results 
due to division. These scores indicated that the division in which a teacher taught 
had no effect on the efficient and effective preparation for the implementation for 
technology, on the adaptability of technology to teaching style, and to the effect 
of technology on the students. 

Discussion and Conclusions 

The results of the analysis of the survey showed that the teachers at the 
study school were satisfied with the preparation they received to implement 
technology in their school. In addition, they agreed that the technology was 
adaptable to their teaching style, and most importantly that the implementation of 
technology had a positive effect on the students. 

Teachers felt that technology was adaptable to teaching style, but the 
results indicated that the teachers were still at the developmental stage in 
implementation. They were teaching with the same goals but using different 
methods. This finding was consistent with LaFrenz and Friedman (1985). They 
had all passed the awareness and preparation stage and the positive results, in 
respect to the positive effect technology was having on the students. This seemed 
to indicate that most teachers had even passed through the stage of smooth and 
mechanical use of the technology. 

The teachers acknowledged that the use of technology had a very positive 
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effect on their students. This was a good reason for having implemented 
technology. Ongoing professional development and in-service to support the 
changes already made and to encourage further changes seems to be indicated 
from this study . These findings were consistent with previous studies ( Kell, 
1990; LaFrenz& Friedman, 1989; Lidtke, 1981; Sarason, 1982). 

The teachers at the study school have successfully implemented 
technology-based learning in their school thus far. Their choice to remain in the 
school signified a concerted, collegial effort to develop a new vision because they 
chose to be there. In addition to their principal who showed true commitment to 
the change, they have joined with a petroleum company (a business partner). The 
school board has shown its commitment by allowing the principal full school- 
based management including flexible destination of professional development 
time. The staff was given many opportunities to meet by division or in a large 
group to share their successes and failures and their input for professional 
development. It is clear that the teachers at this school were well on their way to 
making transformational changes. 




16 



BEST COPY AVAILABLE 



15 



References 

Dwyer, D. (1990). The evolution of teachers' instructional beliefs and 
practices in high-access-to-technology classrooms. Eap.er_pres.ented_at_the 
AnnualMeeting_of the_American_Research_ Association . Boston, MA. 

Evans, B. & Elium, M., (1982). Changing times: a challenge for 
educators. Peahod.y-.Io_urnaLof.Education,_59(2), 121-126. 

Gjelton, T. (1985). S.catia,J2alifomia:JMiat_differeiic.e_do_classr_aQm 
computers_make_? (Research Rep. No. NIE-P-82-0080). 

Kell, D. (1990). Educational technology and the restructuring movement: 
lessons from research on computers in the classroom. Paper presented at the 
annual meeting of the American Educational Association. Boston, MA. 

LaFrenz, D. & Friedman, J. (1989). Computers don't change education- 
teachers do. Harvard EducationaLReview, 59 (2), 222-225. 

Levin, S. (1984). ComputerJn_edueation:Lrhe_pmcess of change. 
(Interactive Technology Laboratory Rep. No. 2). San Diego, CA. 

Lidtke, D. (1981). Securing teacher acceptance of technology. 
Paperpresented_at_the_NationaLConference_oii_Technology_and_EducatiQn. 
Washington, DC. 

Lipson, J. (1979). Technology_program_recommendations,_technology_in 
science_education:_The_next.LO.years. (Report for NSF SE-79-57), 32. 

McKeown, E. (1990). Introducing new technology: chasing a dream. 
Pa per p resented at the International Conference_QnJ_eehnolQgy- and Education. 
Brussels, Belgium. 

Olson, J. & Eaton, S. (1986). Case studies of microcomputer s in the 
cl assroom . (Research Rep. No. ONO-3566). Toronto, Canada. 

Ruddick, J. (1991). InnovatiorLand.cliange, Toronto: OISE Press. 

Sarason, S. (1982). Ihe_culture_QTschooLand_the_pmhlem_of change (2nd 
ed.). Boston: Allyn & Bacon, Inc. 

Schlechty, P. (1991). Scho.QlsTorthe_21st.century,_3rd_edition. 




17 



16 



San Francisco: Jossey-Bass Incorporated. 

Shavelson, R. (1988). StatisticaLreasomng_for_the_behaviouriaFsciences 
(2nd ed.). Toronto: Allyn & Bacon, Inc. 

Smith, S. (1982). Electronics in education: Impact of technology on 
curriculum, teaching, learning. Spe.ech_presented_to_the Canadian_Educational 
Association . Toronto, Canada. 

Spina, P. (1988). The true cost of tomorrow's educational technology 
—money isn't everything. Rapenpresented-aLthe. Annual .Conferenc_e_of_the 
LeaguejEQrJnnovationiniheXnnnnunityjCollege. Toronto, Canada. 

Steams, M. (1991). Teachetcentered_modeLofJechnology_integration:end 
ofAteanl. (Cupertino-Fremont Model Technology Schools Project Research 
Findings. Menlo Park, CA. 

Ieacher_asJearner:Jhe^impact^ofJechnology. (1986). (Conference Rep. No. 86- 
4). Cambridge, MA. 

Williams, T. & Batten, M. (1981). The_quality .oTschooLlife . Hawthorne, 
Victoria: Australian Council for Educational Research. 




18 



BEST COPY AVAILABLE 




U.S. Department of Education 

Office of Educational Research and Improvement (OERI) 
Educational Resources Information Center (ERIC) 




REPRODUCTION RELEASE 

(Specific Document) 



I. DOCUMENT IDENTIFICATION: 



Title: 



Publication Date: 



~~Teui-h wol o^/Ca I FLhJ hJoU An O^J ! 'T~ C h /V t£asf-/Osd j 

AbAPrrt&iLi ry } aPP £Ff£crnJ EfOeSF 

Author(s ) : /(/pg./ £. fj uiT l- gy ^ EAJFI ^ UfFD P 

Corporate Source: e>i i 

, Q_ fj_ { 

II. REPRODUCTION RELEASE: 

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced 
in the monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced 
paper copy, and electronic/optical media, and sold through the ERIC Document Reproduction Service (EDRS) or other ERIC vendors. Credit is 
given to the source of each document, and, if reproduction release is granted, one of the following notices is affixed to the document 

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following two options and sign at 
the bottom of the page. 



Check here 
For Level 1 Release: 

Permitting reproduction in 
microfiche (4" x 6" film) or 
other ERIC archival media 
(e.g., electronic or optical) 
and paper copy. 





The sample sticker shown below will be 
affixed to all Level 1 documents 


The sample sticker shown below will be 
affixed to all Level 2 documents 




0 


PERMISSION TO REPRODUCE AND 




PERMISSION TO REPRODUCE AND 


□ 




DISSEMINATE THIS MATERIAL 


1 


DISSEMINATE THIS 






HAS BEEN GRANTED BY 


1 

i 


MATERIAL IN OTHER THAN PAPER 


a 



COPY HAS BEEN GRANTED BY 






* 9 ' 



<b» 






& 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 



Check here 
For Level 2 Release: 

Permitting reproduction in 
microfiche (4" x 6" film) or 
other ERIC archival media 
(e.g., electronic or optical), 
but not in paper copy. 



Level 1 



Level 2 



Documents will be processed as indicated provided reproduction quality permits. If permission 
to reproduce is granted, but neither box is checked, documents will be processed at Level 1. 



Sign 

here^> 

please 




"/ hereby grant to the Educational Resources Information Center (ERIC) nonexclusive permission to reproduce and disseminate 
this document as indicated above. Reproduction from the ERIC microfiche or electronic/optical media by persons other than 
ERIC employees and its system contractors requires permission from the copyright holder. Exception is made for non-profit 
reproduction by libraries and other service agencies to satisfy information needs of educators in response to discrete inquiries. * 


signature: 

, 


Printed Name/Position/Title: 

A) D4L l T*. 




_ 

Organ izatiorVAcfciresXLy" . . r 

W/A J7>Sb/?, DfO , AJ1& 1>pt/ 


Telephone:-- _ 

£.j*CC„.3. Sl£ 

E-Mail Address: 

UlO>n£>£ o& c 


Pax- - 

jS,f- f 7/- 

Cate: 

/?- //- ff 



